Ryanodine: its possible mechanism of action in the caffeine-sensitive calcium store of smooth muscle.
The caffeine-sensitive intracellular Ca store was characterized and the mechanism of action of ryanodine in the store was studied using K-depolarized guinea-pig taenia caecum. (1) After incubation of the preparation with CaCl2 (Ca loading), caffeine was applied in Ca-deprived medium, to produce a transient contraction and to monitor the amount of the stored Ca. As duration of Ca deprivation was prolonged, the amplitude of the caffeine-induced contraction was decreased. When ryanodine was applied during Ca deprivation, the rate of the decrease was remarkably accelerated. (2) The rate of rise of the contraction induced by external Ca [Ca)o) was slowed by preceding depletion of the stored Ca by caffeine, compared with that observed in the Ca loaded preparation. However, in the presence of ryanodine, even if stored Ca was depleted by caffeine, the rate of rise of the (Ca)o-induced contraction remained at a higher level. (3) These results suggest that ryanodine stimulates a leak of the stored Ca, and that the contraction induced by the transmembrane influxed Ca could be modulated by the amount of Ca in, or leakiness of, the caffeine-sensitive Ca store.